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Agenda 

Review of fire weather meteorology 

 

The fire weather products we issue 

 

Go through a worst case scenario… 
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Fire Weather – what elements are we most concerned with?  

Fuel Moisture – 

10-hour, 1/4 to 1" diameter. 

Moisture must be 8% or less. 

Wind – sustained winds 

of 20 mph or greater 

Relative Humidity – less than 

30% for VA and MD.  

25% or less for WV 
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Fuel Moisture map - issued by the US Forest Service  



We launch weather 

balloons at least twice a  

day. Data radioed back  

gives us information on 

winds, temperature, and 

dew point (moisture) to 

over 60,000 feet 

Dew point Temperature 
Winds 

We are also concerned with: chance of wetting rain,  

chance of lightning, and potential for wind shifts 
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Transport Wind: Defined as the average winds from the surface to the mixing 

height (how the wind that will carry the smoke). Daytime periods only.  

The Haines Index. This is also determined from the upper air data. It indicates 

the potential for wildfire growth. 
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Mixing Height: This gives the vertical potential of the atmosphere to disperse 

smoke. Upper air data provides more accurate mixing values.  At night the 

value falls to the inversion height.  

Mixing Height x Transport Wind = 

 

Ventilation Rate: This measures volume of smoke moved by dispersion. 

Daytime periods only.  

Technical Fire Weather  Terms 

Haines Index, Potential for Rapid Fire Growth.  

Values:   2 = “low”, 4 = “low,”  5 = “moderate”, 6 = “high” 



Wind is the key in wildfires 

In addition to rapidly spreading the fire, 

strong winds can carry embers or sparks 

(firebrands) ahead of the main fire which 

can help to start new fires. This is known 
as spotting.  
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Wind speed and wind direction are the primary determinants of a fire’s 

shape, direction, and rate of spread.   

Fuel type, fuel moisture, and terrain characteristics are also important.  

 

Wind speed affects the shape of a fire. A stronger wind will create a longer 

elliptical-shaped fire. When the wind is light, the fire takes on a more 

rounded shape.  

 



The three components of fire danger 

Mild slope 

or 

steep slope? 

Hot, dry, windy,  

unstable 

or 

cool, moist, 

stable? 

What types of fuels are available 

for the fire to burn? Are there fine 

fuels (10 hour)? Are there larger 

fuels (100 hour)?  

If threat drops in one of the parameters there needs to be an 

increase in the others to keep the same level of fire danger 

 

Fuels cannot burn until all internal 

moisture has been vaporized, and 

the fuel is heated to its ignition 

temperature. The lower the moisture 

content, the easier it is to ignite. 
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Products Hazardous Weather Outlook 

Our “one stop shop” 

product where we highlight 

all potentially hazardous 

weather events for the  

next week 
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If it were several days in 

advance we would have wording 

indicating the threat of high wind  

and wildfire spread 



Products Fire Weather Forecast 

Forecast over an area  

for wind, relative  

humidity, temperature,  

precipitation. 
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Products Fire Weather Forecast 

Forecast over an area for wind, relative humidity, temperature, precipitation. 
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Products Spot Weather Forecast 

Forecast for a particular  
location, requested by fire 
managers. This may be  
used for prescribed burns or  
on-going fires 
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To request a spot 

forecast go to the 

weather.gov/lwx 

web page 

It’s under the “forecasts” tab 12 



Products Fire Weather Watch 

There is a potential for  
critical fire conditions  
to occur.  
 
This is usually issued 
around 48 hours out. 
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Products Red Flag Warning 

Critical fire conditions are  

occurring or are expected  

to occur shortly. 

 

This is issued within 24  

hours of the potential event. 
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NWS Incident Meteorologists (IMETs) may be sent to the base camp to  

provide specialized weather briefings tailored to the specifics of the fire 
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Virginia Department of Forestry 

 

Maryland Department of Natural Resources 

 

West Virginia Department of Forestry 

 

The National Park Service 

 

The Nature Conservancy  

 

State and Local Emergency 

Managers 

What agencies do we work with on 

wildfires and prescribed fires? 
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Departments of Transportation 

U.S. Forest  Service 

U.S. Fish and Wildlife Service 
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“a scenario where we had a fire in one of more urban refuges or NPS 

properties around the metro area which leaves, or threatens to leave, the 

agency boundaries.”  

I asked  Mid Atlantic Fire Managers what they would consider a “worst 

case” scenario. They replied… 

“ a big wildfire in an urban area similar to some of the environs around 

Northern VA, involving lots of local jurisdictions and responders. Dry winter, 

windy day in March before leaf-on.” 

 

“the outbreak of wild land fires that covered many thousands of acres in a 

very short time frame.”  

 



I briefed the following scenario at the Virginia Fire Managers meeting in 
Charlottesville on October 9th. They thought it was realistic, but also said this:  
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“If this happens, you should be thankful you’ll just be 

forecasting the weather…” 



Weather Map, 11 pm, Friday March 25, 2016  
March 25-28, 2016. We had a 

cold winter with little 

precipitation. The fuels on the 

ground (leaves that had 

dropped the previous fall) are 

extremely dry. The 10 hour 

fuels had a fuel moisture of 

6%, which is very low. 

 

 

“The Scenario” – the meteorological set up 
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Late night on the Friday the 

25th the Mid Atlantic 

experienced a dry cold 

frontal passage. A strong, 

cold high pressure area will 

be building into the region 

for the weekend. 

 



Specialized products we issued in the days leading up to the event 

Area Forecast Discussion 

815 pm Wed Mar 23 2016 

 

. Marine… 

 

In the extended portion of the forecast  

a strong cold front is expected to push 

through the waters early Sat morning.  

Winds should easily reach gale wrng 

levels. The strong pressure gradient/winds 

should last into the beginning of the new 

week. 

 

.Fire… 

 

We are concerned about the coming wknd 

–  we’ve had an extremely dry winter. While 

riding my bike I’ve noticed how brown the 

grasses are in fields. Models continue to 

show a cold front moving east of the 

mountains late Fri night and off the coast 

Sat morning. A strong pressure gradient will 

be pushing into the Mid Atlc behind the 

front – creating very windy conditions and a 

dangerous fire situation area-wide. 

 

This is already mentioned in the HWO. A 

watch will likely be issued Thu…and a Red 

Flag on Friday which would likely last thru 

the wknd. 

 

Fire threat should abate Monday. 

Fire Weather Watch 

245 pm Thu Mar 24 2016 

 

…Fire Weather Watch in effect from 

late Friday night through Monday morning 

for eastern West Virginia…Northern 

Virginia…Washington DC and much of 

Maryland… 

 

* Humidity…20 to 25 percent 

 

* Winds…25 to 35 mph with gusts to 45 

mph 

 

* Fuel Moisture…less than 8 percent 

 

A fire weather watch means that critical 

fire weather conditions are forecast to 

occur. Listen for later forecasts and 

possible Red Flag Warnings. 

Red Flag Warning 
250 pm Fri Mar 25 2016 

 

Red Flag Warning in effect from 

6 am Saturday to 8 pm Sunday 

for eastern West Virginia…Northern 

Virginia…Washington DC and central 

Maryland… 

 

* Humidity…20 percent 

 

* Winds…25 to 35 mph with gusts  

to 45 mph 

 

• Fuel Moisture…5 to 8 percent 

 

A Red Flag Warning means that  

critical fire weather conditions are 

either occurring or are expected 

shortly. A combination of strong 

wind and low relative humidity are 

contributing to extreme fire behavior. 
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High fire danger 

Haines Index = 6, “high” 

 

No temperature inversion is present. Mixing height is “high.” The ventilation index is “good.” Daytime 

transport winds are “strong.” 

Beginning the morning of Saturday the 26th, on both days of the weekend, by 9 am surface winds were blowing  

from the northwest at 20 mph with gusts to 30 mph. 

 

On Saturday and Sunday, by 1 pm winds were from the northwest at 30 mph, with gusts as high as 45 mph. 

 

If threat drops in one of the parameters there needs  

to be an increase in the others to keep the same level 

of fire danger 

 

March 25-28, 2016 Fire Weather Concerns 
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The winds do not drop below 20 mph until 9 pm, but occasionally gust  to 15-20 mph all night 

 

Winds finally diminish on the afternoon of the 28th 

 



“The location” 
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Prince William Forest Park 

The largest natural protected area in the  

Washington DC metropolitan area 

Over 19,000 acres 

Adjacent to the Quantico Marine Corps Base 

37 miles of hiking trails 

21 miles of cycling trails 

I-95 abuts it to the east 
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Terrible news! 

On the night of Friday March 25th campers at the Oak Ridge campground, at  

the aptly named West Gate Fire Road, did not put their camp fire completely  

out. Embers from this were picked up on the morning of Saturday the 26th. 

Oak Ridge sits in the northwest corner of the park. Because  

the winds are from the northwest and increase to  

30G45 mph the fire quickly burns an elliptical shape to  

the southeast. 

Strong winds are carrying embers or sparks  

(firebrands) ahead of the main fire. This causes  

multiple new fires to form, all burning in elliptical  

shapes. The fire jumps Joplin Road onto Quantico  

Marine Corps Base. 

Elliptical burn 

shape 
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The Marines 

bulldozed a fire break 



A fire in Prince William Forest Park, March 2006 

Photo taken by Tim Craig 
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While the fires are ongoing we will…  

Provide briefings to fire managers and emergency managers via 

telephone  

Use NWS Chat to converse with emergency managers and media 

to convey meteorological information 

Given the seriousness of the situation we’ll likely be doing a wide 

range of media interviews 

Bring in additional staffing for the increased work load 
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More bad news! 

As wind speed decreased overnight fire spread slowed between 10 pm 

Saturday and 7 am Sunday. Speeds increase again after 9 am Sunday. 

By mid morning Sunday smoke is streaming 

across I-95, slowing traffic to a crawl as 

visibility has dropped to ¼ mile. Air quality is 

seriously restricted in Dumfries, Triangle, 

and Quantico. 

In the poor visibility at 10:30 am a tractor  

trailer carrying motor fuel flips on I-95. 
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Thoughts of Fire Managers… 
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On a given piece of ground the only input that will change will be the weather.  The fuels and topography 

will remain the same and weather is always going to be the variable that dictates fire behavior. 

 
I would utilize the daily forecasts to help determine tactics for that day and looking at the 3-7 day forecast to 

see when the weather (wind) will change/decrease.  

Evening and nights would be ideal times (provided safety concerns are addressed) to work on containing the fire. 

The NPS would have authority for fire fighting in PWFP, although initial response would originate with Prince 

William County and the Virginia Department of Forestry.  

Primary authority for the private property adjacent to the Park would fall directly to the Prince William County 

Department of Fire-Rescue and the Virginia Department of Forestry.  
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Relative to a tanker accident on the interstate, the lead law enforcement agency would be the Virginia State 

Police, the lead fire-rescue agency would be the Prince William County Department of Fire-Rescue. The lead  

transportation agency would be the Virginia Department of Transportation. Depending upon the incident 

dynamics, these agencies would work in single or unified command as a separate incident from the original fire 

or as a division under the original incident command.  

 

Thoughts of VDOT Incident Command… 

The Emergency Management community would have duties affiliated with public messaging, continuity of 

service, mutual aid, and coordination. 



Questions??? 
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